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L6 ANSWER 1 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB Domain exchange fusion proteins of polyunsatd. fatty acid ( ***PUFA*** ) 
polyketide synthases (PKS), involving the ***PUFA*** PKSs of 
Schizochytrium and Thraustochytrium are described for use in modifying the 
.omega.-6/.omega.-3 ***PUFA*** ratio of vegetable oils. Specifically, 
the enzymes have the .beta.-hydroxyacyl-ACP dehydrase domains exchanged. 
Construction of expression vectors for such genes and their use in 
modifying patterns of polyunsatd. fatty acid synthesis in Schizochytrium 
is demonstrated. 
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L6 ANSWER 2 OF 25 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation on 
STN 

AB The invention generally relates to polyunsaturated fatty acid ( 

***PUpA*** ) polyketide synthase (PKS) systems isolated from or derived 
from non-bacterial organisms, to homologues thereof, to isolated nucleic 
acid molecules and recombinant nucleic acid molecules encoding 
biologically active domains of such a ***PUFA*** PKS system, to 
genetically modified organisms comprising ***PUFA*** PKS systems, to 


methods of making and using such systems for the production of bioactive 

molecules of interest, and to novel methods for identifying new bacterial 

and non-bacterial microorganisms having such a ***PUFA*** PKS system. 
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L6 ANSWER 3 OF 25 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation on 
STN 

AB The invention generally relates to polyunsaturated fatty acid ( 

***PUPA*** ) polyketide synthase (PKS) systems isolated from or derived 
from non-bacterial organisms, to homologues thereof, to isolated nucleic 
acid molecules and recombinant nucleic acid molecules encoding 
biologically active domains of such a ***PUFA*** PKS system, to 
genetically modified organisms comprising ***PUFA*** PKS systems, to 
methods of making and using such systems for the production of bioactive 
molecules of interest, and to novel methods for identifying new bacterial 
and non-bacterial microorganisms having such a ***PUFA*** PKS system. 
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Tj ***puf a *** polyketide synthase systems and uses thereof. 
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L6 ANSWER 4 OF 25 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation 
STN 

AB The invention generally relates to polyunsaturated fatty acid ( 

***PUpA*** ) polyketide synthase (PKS) systems isolated from or derived 
from Schizochytrium sp., to homologues thereof, to isolated nucleic acid 
molecules and recombinant nucleic acid molecules encoding biologically 
active domains of such a ***PUFA*** PKS system, to genetically 
modified organisms comprising ***PUFA*** PKS systems, to methods of 
making and using such systems for the production of bioactive molecules of 
interest, and to novel methods for identifying new bacterial and 
non-bacterial microorganisms having such a ***PUFA*** PKS system. 

AN 2007:604392 BIOSIS «LOGINID::20080318» 

DN PREV200700609596 

TI Nucleic acid molecule encoding ORFA of a ***PUFA*** polyketide 

synthase system and uses thereof. 
AU Anonymous; ***Metz, James G.*** [Inventor]; Flatt, James H. 

[Inventor]; Kuner, Jerry M. [Inventor]; Barclay, William R. [Inventor] 
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L6 ANSWER 5 OF 25 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation 
STN 

AB Disclosed are the complete polyunsaturated fatty acid ( ***PUFA*** ) 
polyketide synthase (PKS) systems from the bacterial microorganisms 
Shewanella japonica and Shewanella olleyana, and biologically active 
fragments and homologues thereof. More particularly, this invention 
relates to nucleic acids encoding such ***PUFA*** PKS systems, to 
proteins and domains thereof that comprise such ***PUFA*** PKS 
systems, to genetically modified organisms (plants and microorganisms) 
comprising such ***PUFA*** PKS systems, and to methods of making and 
using the ***PUFA*** PKS systems disclosed herein. This invention 
also relates to genetically modified plants and microorganisms and methods 
to efficiently produce lipids enriched in various polyunsaturated fatty 
acids (PUFAs) as well as other bioactive molecules by manipulation of a 
***PUpA*** polyketide synthase (PKS) system. 

AN 2007:347524 BIOSIS «LOGINID::20080318» 

DN PREV200700346098 

pj ***pupA*** polyketide synthase systems and uses thereof. 


AU Anonymous; Weaver, Craig A. [Inventor]; Zirkle, Ross [Inventor]; 

***Metz, James G.*** [Inventor] 
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L6 ANSWER 6 OF 25 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation on 
STN 

AB The present invention relates to compositions and methods for preparing 
poly-unsaturated long chain fatty acids in plants, plant parts and plant 
cells, such as leaves, roots, fruits and seeds. Nucleic acid sequences 
and constructs encoding PKS-like genes required for the poly-unsaturated 
long chain fatty acid production, including the genes responsible for 

***eicosapentenoic*** acid production of Shewanella putrefaciens and 
novel genes associated with the production of ***docosahexenoic*** 
acid in Vibrio marinus are used to generate transgenic plants, plant parts 
and cells which contain and express one or more transgenes encoding one or 
more of the PKS-like genes associated with such long chain polyunsaturated 
fatty acid production. Expression of the PKS-like genes in the plant 
system permits the large scale production of poly-unsaturated long chain 
fatty acids such as ***eicosapentenoic*** acid and 

***docosahexenoic*** acid for modification of the fatty acid profile of 
plants, plant parts and tissues. Manipulation of the fatty acid profiles 
allows for the production of commercial quantities of novel plant oils and 
products. 
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TI Schizochytrium PKS genes. 
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L6 ANSWER 7 OF 25 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation on 
STN 

AB The invention generally relates to polyunsaturated fatty acid ( 

***PUFA*** ) polyketide synthase (PKS) systems, to homologues thereof, to 
isolated nucleic acid molecules and recombinant nucleic acid molecules 
encoding biologically active domains of such a ***PUFA*** PKS system, 
to genetically modified organisms comprising ***PUFA*** PKS systems, 
to methods of making and using such systems for the production of 
bioactive molecules of interest, and to novel methods for identifying new 
bacterial and non-bacterial microorganisms having such a ***PUFA*** 
PKS system. 

AN 2007:322344 BIOSIS «LOGINID::20080318» 
DN PREV200700321406 

Tj ***pupA*** polyketide synthase systems and uses thereof. 

AU Anonymous; ***Metz, James G.*** [Inventor]; Weaver, Craig A. 
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L6 ANSWER 8 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB Disclosed are novel acyl-CoA synthetases and novel acyltransferases, 
nucleic acid mols. encoding the same, recombinant nucleic acid mols. and 
recombinant host cells comprising such nucleic acid mols., genetically 
modified organisms (microorganisms and plants) comprising the same, and 
methods of making and using the same. Also disclosed are genetically 
modified organisms (e.g., plants, microorganisms) that have been 
genetically modified to express a polyketide synthase-like system for the 
prodn. of polyunsatd. fatty acids (PUFAs) (a ***PUFA*** PKS system or 

***PUpA*** synthase), wherein the organisms have been modified to 
express an acyl-CoA synthetase, to express an acyltransferase, to delete 
or inactivate a fatty acid synthase (FAS) expressed by the organism in 
order to reduce competition for malonyl-CoA with the ***PUFA*** 
synthase or to increase the level of malonyl CoA in the organism, and to 
inhibit .beta.-ketoacyl-ACP synthase II or III by RNAi or antisense 
technol. Addnl. modifications, and methods to make and use such 
organisms, in addn. to PUFAs and oils obtained from such organisms, are 


disclosed, along with various products including such PUFAs and oils. 
AN 147:337159 CA «LOGINID::20080318» 

TI Polyunsaturated fatty acid production in genetically modified organisms 

using ***PUFA*** polyketide synthase systems 
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PA Martek Biosciences Corporation, USA; Sembiosys Genetics Inc. 
SO PCT Int. Appl, 181pp. 
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L6 ANSWER 9 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB Disclosed are plants that have been genetically modified to express a 
PKS-like system for the prodn. of PUFAs (a ***PUFA*** PKS system), 
wherein oils produced by the plant contain at least one ***PUFA*** 
produced by the ***PUFA*** PKS system and are free of the mixed 
shorter-chain and less unsatd. PUFAs that are fatty acid products produced 
by the modification of products of the FAS system in std. fatty acid 
pathways. Also disclosed are the oil seeds, oils, and products comprising 
such oils produced by this system, as well as methods for producing such 
plants. 

AN 147:361066 CA «LOGINID::20080318» 

TI Recombinant plant seed oils containing omega 3 and 6 polyunsaturated fatty 
acids 

IN ***Metz, James G.*** 

PA Martek Biosciences Corporation, USA 

SO PCT Int. Appl, 91pp. 
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L6 ANSWER 10 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB Disclosed are novel acyl-CoA synthetases and novel acyltransferases, 
nucleic acid mols. encoding the same, recombinant nucleic acid mols. and 
recombinant host cells comprising such nucleic acid mols., genetically 
modified organisms (microorganisms and plants) comprising the same, and 
methods of making and using the same. Also disclosed are genetically 
modified organisms (e.g., plants, microorganisms) that have been 
genetically modified to express a polyketide synthase-like system for the 
prodn. of polyunsatd. fatty acids (PUFAs) (a ***PUFA*** PKS system or 

***PUpA*** synthase), wherein the organisms have been modified to 
express an acyl-CoA synthetase, to express an acyltransferase, to delete 
or inactivate a fatty acid synthase (FAS) expressed by the organism in 
order to reduce competition for malonyl-CoA with the ***PUFA*** 
synthase or to increase the level of malonyl CoA in the organism, and to 
inhibit .beta.-ketoacyl-ACP synthase II or III by RNAi or antisense 
technol. Addnl. modifications, and methods to make and use such 
organisms, in addn. to PUFAs and oils obtained from such organisms, are 
disclosed, along with various products including such PUFAs and oils. 
AN 147:337160 CA «LOGINID::20080318» 

TI Polyunsaturated fatty acid production in genetically modified organisms 

using ***PUFA*** polyketide synthase systems 
IN ***Metz, James G.*** ; Kuner, Jerry M.; Lippmeier, James Casey 
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L6 ANSWER 1 1 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB Disclosed are plants that have been genetically modified to express a 
PKS-like system for the prodn. of PUFAs (a ***PUFA*** PKS system), 
wherein oils produced by the plant contain at least one ***PUFA*** 


produced by the ***PUFA*** PKS system and are free of the mixed 
shorter-chain and less unsatd. PUFAs that are fatty acid products produced 
by the modification of products of the FAS system in std. fatty acid 
pathways. Also disclosed are the oil seeds, oils, and products comprising 
such oils produced by this system, as well as methods for producing such 
plants. 

AN 147:444085 CA «LOGINID::20080318» 

TI Seed oils containing polyunsaturated fatty acids derived from transgenic 
plants 

IN ***Metz, James G.*** 
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L6 ANSWER 12 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB The sequences of the three genes of Schizichytrium that encode the 
polyunsatd. fatty acid ( ***PUFA*** ) polyketide synthase (PKS) are 
detd. and functions assigned to the gene products. These genes may be 
used to modify patterns of polyunsatd. fatty acid biosynthsis in plants 
and prokaryotic and eukaryotic microorganisms. 
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L6 ANSWER 13 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB Disclosed are the complete polyunsatd. fatty acid ( ***pjjFA*** ) 
polyketide synthase (PKS) systems from Schizochytrium, and biol. active 
fragments and homologues thereof. More particularly, this invention 
relates to nucleic acids encoding such ***PUFA*** PKS systems, to 
proteins and domains thereof that comprise such ***PUFA*** PKS 
systems, to genetically modified organisms (plants and microorganisms) 
comprising such ***PUFA*** PKS systems, and to methods of making and 
using the ***PUFA*** PKS systems disclosed herein. This invention 
also relates to genetically modified plants and microorganisms and methods 
to efficiently produce lipids enriched in various polyunsatd. fatty acids 
(PUFAs) as well as other bioactive mols. by manipulation of a ***PUFA*** 
polyketide synthase (PKS) system. 
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L6 ANSWER 14 OF 25 BIOSIS COPYRIGHT (c) 2008 The Thomson Corporation 
on 


STN DUPLICATE 1 

AB Schizochytrium sp. is a marine microalga that has been developed as a 

commercial source for docosahexaenoic acid ( ***DHA*** , C22:6 omega-3), 
enriched biomass, and oil. Previous work suggested that the ***DHA*** 
, as well as docosapentaenoic acid (DPA, C22:5 omega-6), that accumulate 
in Schizochytrium are products of a multi-subunit polyunsaturated fatty 
acid ( ***PUFA*** ) synthase (1). Here we show data to support this 
view and also provide information on other aspects of fatty acid synthesis 
in this organism. Three genes encoding subunits of the ***PUFA*** 
synthase were isolated from genomic DNA and expressed in E coli along with 
an essential accessoiy gene encoding a phosphopantetheinyl transferase 
(PPTase). The resulting transformants accumulated both ***DHA*** and 
DPA. The ratio of ***DHA*** to DPA was approximately the same as that 
observed in Schizochytrium. Treatment of Schizochytrium cells with 
certain levels of cerulenin resulted in inhibition of 14 C acetate 
incorporation into short chain fatty acids without affecting labeling of 
PUFAs, indicating distinct biosynthetic pathways. A single large gene 
encoding the presumed short chain fatty acid synthase (FAS) was cloned and 
sequenced. Based on sequence homology and domain organization, the 
Schizochytrium FAS resembles a fusion of fungal FAS beta and alpha 
subunits. 
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L6 ANSWER 15 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB PUFS PKS systems produce PUFAs as a natural product of the system, and 
comprise several multifunctional proteins assembled into a complex that 
conducts both iterative processing of the fatty acid chain as well as 
noniterative processing, including cis-trans isomerization and enoyl redn. 
reactions in selected system. Three open reading frames (OrfA, OrfB, and 
OrfC) encoding such ***PUFA*** PKS enzymes were cloned, sequenced, and 
characterized from both Schizochytrium and Thraustochytrium. Genes 
encoding Schizochytrium ***PUFA*** PKS can be selectively inactivated 


(knocked out) by homologous recombination resulting in cells that require 

***PUPA*** supplementation for growth, and inactivated ***PUFA*** 
genes can be replaced at the same site with active forms of the genes in 
order to restore ***PUFA*** synthesis. Some or all portions of 
Thraustochytrium 23B ***PUFA*** PKS can function in Schizochytrium. 
Certain ***EPA*** (eicosapentaenoic acid) -producing bacteria, such as 
Shewanella olleyana and Shewanella japonica, contain ***PUFA*** 
PKS-like genes that appear to be suitable for modification of ***PUFA*** 
prodn. in Schizochytrium. The present invention provides complete 
polyunsatd. fatty acid ( ***PUFA*** ) polyketide synthase (PKS) systems 
of Shewanella japonica and Shewanella olleyana, and biol. active fragments 
and homologues thereof. The invention also provides genetically modified 
organisms comprising ***PUFA*** PKS systems, methods of making and 
using such systems for the prodn. of bioactive mols. of interest, and 
novel methods for identifying new bacterial and non-bacterial 
microorganisms having such a ***PUFA*** PKS system. 
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L6 ANSWER 16 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB The invention generally relates to polyunsatd. fatty acid ( ***pjjFA*** ) 
polyketide synthase (PKS) systems, to homologs thereof, and to isolated 
and recombinant nucleic acid mols. encoding biol. active domains of such a 

***PUFA*** PKS system. PUFS PKS systems produce PUFAs as a natural 
product of the system, and comprise several multifunctional proteins 
assembled into a complex that conducts both iterative processing of the 
fatty acid chain as well as noniterative processing, including cis-trans 
isomerization and enoyl redn. reactions in selected system. Three open 
reading frames (OrfA, OrfB, and OrfC) encoding such ***PUFA*** PKS 
enzymes were cloned, sequenced, and characterized from both Schizochytrium 
and Thraustochytrium. Genes encoding Schizochytrium ***PUFA*** PKS 
can be selectively inactivated (knocked out) by homologous recombination 
resulting in cells that require ***pijFA*** supplementation for growth, 
and inactivated *** P UFA*** genes can be replaced at the same site with 
active forms of the genes in order to restore ***PUFA*** synthesis. 
Some or all portions of Thraustochytrium 23B ***PUFA*** PKS can 
function in Schizochytrium. Certain ***EPA*** (eicosapentaenoic 
acid)-producing bacteria, such as Shewanella olleyana and Shewanella 
japonica, contain ***pijFA*** PKS-like genes that appear to be suitable 
for modification of ***pijFA*** prodn. in Schizochytrium. The 
invention also provides genetically modified organisms comprising 

***PUpA*** PKS systems, methods of making and using such systems for the 
prodn. of bioactive mols. of interest, and novel methods for identifying 
new bacterial and non-bacterial microorganisms having such a ***PUFA*** 
PKS system. 
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L6 ANSWER 17 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB The invention generally relates to polyunsatd. fatty acid ( ***PUFA*** ) 
polyketide synthase (PKS) systems, to homologs thereof, and to isolated 
and recombinant nucleic acid mols. encoding biol. active domains of such a 

***PUFA*** PKS system. ***PUFA*** PKS systems produce PUFAs as a 
natural product of the system, and comprise several multifunctional 
proteins assembled into a complex that conducts both iterative processing 
of the fatty acid chain as well as noniterative processing, including 
cis-trans isomerization and enoyl redn. reactions in selected system. 
Three open reading frames (Orf A, OrfB, and OrfC) encoding such 

***PUFA*** PKS enzymes were cloned, sequenced, and characterized from 
both Schizochytrium and Thraustochytrium. Genes encoding Schizochytrium 

***pyjpA*** PKS can be selectively inactivated (knocked out) by 
homologous recombination resulting in cells that require ***PUFA*** 
supplementation for growth, and inactivated ***PUFA*** genes can be 
replaced at the same site with active forms of the genes in order to 
restore ***PUFA*** synthesis. Some or all portions of 
Thraustochytrium 23B ***PUFA*** PKS can function in Schizochytrium. 
Certain ***EPA*** (eicosapentaenoic acid) -producing bacteria, such as 
Shewanella olleyana and Shewanella japonica, contain ***PUFA*** 
PKS-like genes that appear to be suitable for modification of ***PUFA*** 
prodn. in Schizochytrium. The invention also provides genetically 
modified organisms comprising ***PUFA*** PKS systems, methods of 
making and using such systems for the prodn. of bioactive mols. of 


interest, and novel methods for identifying new bacterial and 

non-bacterial microorganisms having such a ***PUFA*** PKS system. 
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L6 ANSWER 18 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB The present invention provides protein and cDNA sequences of a novel 
Schizochytrium aggregatum polyketide-like synthesis (PKS-like) gene. The 
present invention relates to compns. and methods for prepg. polyunsatd. 
long-chain fatty acids in plants, plant parts and plant cells, such as 
leaves, roots, fruit, and seeds. Nucleic acid sequences and constructs 
encoding PKS-like genes required for the polyunsatd. long-chain fatty acid 
prodn., including the genes responsible for ***eicosapentenoic*** acid 
prodn. of Shewanella putrefaciens and novel genes assocd. with the prodn. 
of docosahexaenoic acid in Vibrio marinus are used to generate transgenic 
plants, plant parts, and cells which contain and express one or more 
transgenes encoding one or more of the PKS-like genes assocd. with such 
long-chain polyunsatd. fatty acid prodn. Expression of the PKS-like genes 
in the plant system permits the large scale prodn. of polyunsatd. 
long-chain fatty acids such as ***eicosapentenoic*** acid and 
docosahexaenoic acid for modification of the fatty acid profile of plants, 
plant parts, and tissues. Manipulation of the fatty acid profiles allows 
for the prodn. of com. quantities of novel plant oils and products. 
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L6 ANSWER 19 OF 25 CA COPYRIGHT 2008 ACS on STN 
AB The invention generally relates to polyunsatd. fatty acid ( ***pjjFA*** ) 
polyketide synthase (PKS) systems isolated from or derived from 
non-bacterial organisms, to homologues thereof, to isolated nucleic acid 
mols. and recombinant nucleic acid mols. encoding biol. active domains of 
such a ***PUFA*** PKS system, to methods of making and using such 
system for the prodn. of bioactive mols. of interest, and to novel methods 
for identifying new bacterial and non-bacterial microorganisms having such 
a ***pupA*** PKS system. The domain structure, the genomic nucleotide 
sequence and the encoded amino acid sequence of three multidomain open 
reading frames from Schizochytrium ***PUFA*** PKS system are 
disclosed. The nucleotide sequences and the encoded amino acid sequences 
of the sep. domains are also provided. The ***PUFA*** PKS system of 
the invention is used for fermn. of polyunsatd. fatty acids of desired 
chain length and with desired nos. of double bonds and for prodn. of other 
bioactive mols. such as drugs. 
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AB The invention generally relates to polyunsatd. fatty acid ( ***PUFA*** ) 
polyketide synthase (PKS) systems isolated from or derived from 
non-bacterial organisms, to homologs thereof, to isolated nucleic acid 
mols. and recombinant nucleic acid mols. encoding biol. active domains of 
such a ***PUFA*** PKS system, to genetically modified organisms 
comprising ***PUFA*** PKS systems, to methods of making and using such 
systems for the prodn. of bioactive mols. of interest, and to novel 
methods for identifying new bacterial and non-bacterial microorganisms 
having such a ***PUFA*** PKS system. Thus, three open reading frames 
encoding subunits of ***PUFA*** PKS are discovered in Schizochytrium 
strain ATCC 20888. OrfA comprises domains for .beta.-keto-acyl-ACP 
synthase (KS), malonyl-CoA:ACP acyltransferase, acyl carrier protein (ACP) 
1 and 2, and ketoreductase; OrfB comprises domains for KS, chain length 
factor, acyltransferase, and enoyl-ACP reductase (ER); and OrfC comprises 
domains for FabA-like .beta.-hydroxyacyl-ACP dehydrase 1 and 2, and ER. 
Use of ORF fragments as probes also identified homologous genomic 
sequences in Traustochytrium sp. 23B and Ulkenia (BP-5601). 
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AB Polyunsaturated fatty acids (PUFAs) are essential membrane components in 
higher eukaryotes and are the precursors of many lipid-derived signaling 
molecules. Here, pathways for ***PUFA*** synthesis are described that 
do not require desaturation and elongation of saturated fatty acids. 
These pathways are catalyzed by polyketide synthases (PKSs) that are 
distinct from previously recognized PKSs in both structure and mechanism. 
Generation of cis double bonds probably involves position-specific 
isomerases; such enzymes might be useful in the production of new families 
of antibiotics. It is likely that ***PUFA*** synthesis in cold marine 
ecosystems is accomplished in part by these PKS enzymes. 
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AB The present invention relates to compositions and methods for preparing 
poly-unsaturated long chain fatty acids in plants, plant parts and plant 
cells, such as leaves, roots, fruits and seeds. Nucleic acid sequences 
and constructs encoding PKS-like genes required for the poly-unsaturated 
long chain fatty acid production, including the genes responsible for 
***eicosapentenoic*** acid production of Shewanella putrefaciens and 


novel genes associated with the production of ***docosahexenoic*** 
acid in Vibrio marinus are used to generate transgenic plants, plant parts 
and cells which contain and express one or more transgenes encoding one or 
more of the PKS-like genes associated with such long chain polyunsaturated 
fatty acid production. Expression of the PKS-like genes in the plant 
system permits the large scale production of poly-unsaturated long chain 
fatty acids such as ***eicosapentenoic*** acid and 

***docosahexenoic*** acid for modification of the fatty acid profile of 
plants, plant parts and tissues. Manipulation of the fatty acid profiles 
allows for the production of commercial quantities of novel plant oils and 
products. 
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AB The present invention relates to compns. and methods for prepg. 
polyunsatd. long-chain fatty acids in plants, plant parts and plant cells, 
such as leaves, roots, fruits and seeds. Nucleic acid sequences and 
constructs encoding polyketide synthase (PKS)-like genes required for the 
polyunsatd. long-chain fatty acid prodn., including the genes responsible 
for ***eicosapentenoic*** acid prodn. of Shewanella putrefaciens and 
novel genes assocd. with the prodn. of ***docosahexenoic*** acid in 
Vibrio marinus [Moritella marina] are used to generate transgenic plants, 
plant parts, and cells which contain and express one or more transgenes 
encoding one or more of the PKS-like genes assocd. with such long-chain 
polyunsatd. fatty acid prodn. PKS-like genes from Schizochytrium 
aggregatum are also provided. Expression of the PKS-like genes in the 
plant system permits the large scale prodn. of polyunsatd. long-chain 
fatty acids such as ***eicosapentenoic*** acid and 

***docosahexenoic*** acid for modification of the fatty acid profile of 
plants, plant parts, and tissues. Manipulation of the fatty acid profiles 
allows for the prodn. of com. quantities of novel plant oils and products. 
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AB There is considerable evidence correlating the production of increased 
proportions of membrane unsaturated fatty acids (UFAs) with bacterial 
growth at low temperatures or high pressures. In order to assess the 
importance of UFAs to microbial growth under these conditions, the effects 
of conditions altering UFA levels in the psychrotolerant piezophilic 
deep-sea bacterium Photobacterium profundum SS9 were investigated. The 
fatty acids produced by P. profundum SS9 grown at various temperatures and 
pressures were characterized, and differences in fatty acid composition as 
a function of phase growth, and between inner and outer membranes, were 
noted. P. profundum SS9 was found to exhibit enhanced proportions of both 
monounsaturated (MUFAs) and polyunsaturated (PUFAs) fatty acids when grown 
at a decreased temperature or elevated pressure. Treatment of cells with 
cerulenin inhibited MUFA but not ***PUFA*** synthesis and led to a 
decreased growth rate and yield at low temperature and high pressure. In 
addition, oleic acid- auxotrophic mutants were isolated. One of these 
mutants, strain EA3, was deficient in the production of MUFAs and was both 
low-temperature sensitive and high-pressure sensitive in the absence of 


exogenous 18:1 fatty acid. Another mutant, strain EA2, produced little 
MUFA but elevated levels of the ***PUFA*** species eicosapentaenoic 
acid ( ***EPA*** ; 20:5n-3). This mutant grew slowly but was not 
low-temperature sensitive or high-pressure sensitive. Finally, reverse 
genetics was employed to construct a mutant unable to produce ***EPA*** 
. This mutant, strain EA10, was also not low-temperature sensitive or 
high-pressure sensitive. The significance of these results to the 
understanding of the role of UFAs in growth under low-temperature or 
high-pressure conditions is discussed. 
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AB The present invention relates to compns. and methods for prepg. 
polyunsatd. long chain fatty acids in plants, plant parts and plant cells. 
Nucleic acid sequences and constructs encoding polyketide synthesis 
(PKS)-like genes required for the poly-unsatd. long chain fatty acid 
prodn., including the genes responsible for eicosapentaenoic acid prodn. 
of Shewanella putrefaciens and novel genes assocd. with the prodn. of 
docosahexaenoic acid in Vibrio marinus [Moritella marina] are used to 
generate transgenic plants, plant parts and cells which contain and 
express one or more transgenes encoding one or more of the PKS-like genes 
assocd. with such long chain polyunsatd. fatty acid prodn. Expression of 
the PKS-like genes in the plant system permits the large scale prodn. of 
polyunsatd. long chain fatty acids such as eicosapentaenoic acid and 
docosahexaenoic acid for modification of the fatty acid profile of plants, 
plant parts and tissues. Manipulation of the fatty acid profiles allows 
for the prodn. of com. quantities of novel plant oils and products. 
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